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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a 
method for exhaust-emission control of an internal 
combustion engine provided with a NOx catalyst in an 
exhaust path in which the NOx catalyst can be 
regenerated favorably from SOx poisoning irrespective 
of the operation condition of the internal combustion 
engine. 

SOLUTION: An air-fuel ratio of exhaust gas is controlled 
firstly to a 1st predetermined air-fuel ratio at which the 
volume of discharged smoke is set at an allowable upper 
limit. Then, the exhaust ratio is intermittently controlled 
to a 2nd predetermined air-fuel ratio which is overrich 
richer than the 1st air- fuel ratio enabling the NOx 
catalyst to recover from SOx poisoning, and the 
temperature of the NOx catalyst is controlled in the 
range of predetermined temperatures in which the 
catalyst can be recovered from SOx poisoning and the 
degradation of the NOx catalyst is not accelerated. 
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[0 0 6 6] «B^iC#.Srt^1iM(75^m#^^t-^ 

i^T, p^MM^n NOxto^iOTJftftilwgm^^lc 

^Sn-C^-5*«)5)c^^^^-5 + 5^*lC. NOxftfe 

mM i Mttzi±timm®<n'pte< t t-^roM-ro^jjn 
ln o x mutt s'o.x «sa»e>isHs s-fra «t 5 k 

[0 0 6 7] ~<73«t9^SlJWtCj:^fi\ NOxttliO 

ttNOxttii^osox mmmm.^n o~t\ct£Z> 

[0 0 6 8] *«Wt«Srt«MftB8<Z)^*{k^&»-*5 
v*T. NOxttj£±9Tif£«j»8M5;tf*fc 

[0069] mm*. mtmmomitmti^i&T^. m 

[0 0 7 0] r'ro«fc 7 frffjiJWciftte', NOxltii!) 
[0 0 7 1] 
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mmmiz-o^xmn-rz* 
[oo72] mi (Dmmmm) m 1 1±. ^nm^m 

ili4ooft«2 (%8E£) rote, mm***, 

[0073] mnm®m*. *wwwt# 3 , => * > u- 

10 (WES) 4, ttff#£tf5. iWvT'e, fcir'fc 
fit*, #«ffi2U:#LTj»*Wfc£fro-C^a. »4"S 

©HHH#-e*>0, #*WWMt#3tt» «tt©$ME*£* 
rv^-So asft^^e©?'— y 6 a ^/u b 7 

20 [00 7 4] r©i9 l-«i*$n/c^*4tt^T'«, * 

l : 5Sr^LT='^Vl/-/U'4IC#t^^^5 o 

yU4 =' ; e>u-/u-4rtlcTBff^ 

■c, »4»tit#3iciEM«i±^fnpi$ti,^fftW#3 755 

M#i-5ir. ^ro^f4H, »«W#3^^LT«-Mf5 
2 ro^^rttcn!i&t$tv5„ 

[0 0 7 5] »f[*f±» ®MW 9 , * B y h/U-# 

30 13> PlMf8, xJ^U-t^y^^lO, -fV^ 
-^-7 1 6 =&-M1§5 21-ML-C^m (» 

[0 0 7 6 ] <&% i g9l$, x-T? y—ftfy?* 1 0 $r 
^ L T R A $ ft 5 K « * P^mtS^ 8 I r ^ < iiSS £ JIM L 

9 k*-T? y -i-^y^^l 0 4:«)*tt»»i5fl»cn, 
pjHa'ff 9 fd^tiiiirR^roia^SrliJ^i-S^ia-fe 

4 4a Srixti^, 

40 [0 0 7 7] Sfc, i7 9 10HXP 
•> h/i^#l 3lcM5PiB^i9i::te, p^A LfcP^m?rl±^ 

5 a) . RV^— #f -v — v^-v 1 5JCT£E«Lfc!af5Sr 

^*Pi--5-r 1 6§r{ix., $f>ic ^-/-nf- 
t-vti 5ro±aSic(i % !S^9£iiC-c$$!^2lc 
8K*biitf«R«roSlt4^tfaO-t-5^7'7 o 4 5 Srffig 

[0 0 7 8] 4fc, SWttttf 8©e±«fcfi, Rftff? 
Sriii:T#^ffi2li»SttiAtf®M*^AP^-t-6^D 3, h 

50 /u#l3S:(i^. 7D 7 h/u#i3©Mi, ^x-^^^ 



(9) 

15 

te¥lZXffif$.ZtltzT * 3- 1 4lC<fcoT 

1M 6£{ix.T^-5„ 

[0 0 7 9] r©J:9tc«j*$*ifc!»»3Rrtt, *1\ 

* y— ttfyt* i ort»c:^ALyteSMtt, y — 
Tf-sKy * * i OflKTK^J££l&£-£*t/c:m. Kftff 9 io 
IrgT?- tf'^-v — v>-V 1 5 icjjStuiitfo — 
i>\ 1 5 KjfcA LfcjMHi, 3y/i/.yt*^-/n 5 
aiCXJ±ffi£tltz'&, 4^-9-9-7 1 6 laotfti 

8 KsitA LfcKfKtt, S-fcl 6 *tf LT^-mfSi 2 fd^ia§ 

[0080] mssm 1 s „ tit 1 9 &{j 

0, )StIay/<-;?5 0, ilTC^J^iP^g 6 0 , 

ic**naa*K{k« (no x ) ^»«e 

[0 0 8 1 ] *1\ tMf 1 8i±, 2 Sfctstt 

h l 8 a ri>e>#IH£n/i#m#*£*-£LT*-**^ 30 

-^ti 5«^-^a!>^i 5 b (c?i< ass&jig 

1 5 bA^m^L^l^^SgST-WiiSSSr^LTV^ 
5„ 

[0 0 8 2] EGRit2 0li, E G RiSU& 2 5 , EG 
R#2 6, EGRSl2 0ffl»gftMi2 8, EGR? 
-7 2 7§&iitl^„ 

[0 0 8 3] E G RilSS 2 5 fj. 1 8 <tft*R 

< 9St*W.Wi-fZ>m'&X*hZ> 0 Sfc, EGR#2 6il 

EGR«8&2 5 tftfttt*8 t©»BMBJ»tW:tte>ixfc 40 

#**0>»|flS£fTo-C^So EGRgf2 0ffl»g« 
12 8 11, #SU£t 18tEGR?-72 7 t 
5EGRiIgg2 5^(Cldg$n, Mil 8^®"? 
iitr*«^ t l s «>**Rj«^S:iWt+5. EGR^-7 2 
7(1, MP*)#9*£fW^ LT, EGRilSS2 5f*l£- 

"Cli, EGRiiSS2 5 SriiUTfR^ttf 8 fcSE;Ki&tri* 
^#*£ffMcEGR#*i#-r5 0 
[0 0 8 4] ^(73 J; 9lC«J$$tLfcEGR^tt2 0IC<£ 50 
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»»ttff 1 8ft£feft5WS#*GQ-*|WSEGR 
iiSS2 s^l-raSAi" 5o EGRJIK2 5 rtjcjEA 

LfcEGRtf* tt, EGRil2 0ffl©® 

ft«ME2 8^^TEGR^-7 2 7(C)^A1-S 0 EGR 
2 7IC»itALfcEGR;tf*f4, EGR^-727 
£ili®-t5li£ic;<££p$4x, EGR#2 6©B#iK:aiL 

UlijitA LfcEG R K&Ktf 8 _t«£A» fcflEftii tr 

[0 0 8 5] 4*>\ EGR^ir'i^iM^^ICd 
TkSgjB. (H,0) ^-Sffb^H (CO.) t£k'<D*m\ktf 

fc, EGR^«iAWI^\ llt2rt©iitt)i 

wro,feic*3^Tt^* (n 2 ) tmm (0«) t 
rofeao#7isfflisi|$ix. m.mmm (nox) w#ta« 

[0 0 8 6] KEVvcttttE=> 5 O^BBLTtftK-f- 

5. 5 Oil. )-->^5 1, RrJZ<D 

[0 0 8 7] J: «9f¥U< (i. ^-fy/>^^i5b 

waspifi^i'^— ->>^"5 l^EE^ti, ^-yy9 5 

lrtlcfi, ^^^frolSft^ (F'lx(±\ tt) WOx 
f*iWtt5^r^*a v— ^7^fM (iy.T, 
j/uftW-TZ) 5 0 b Srrti^LTl^o 
[0 0 8 8] 7-(M5 0bli; S^^f^. $>\C$3itlZ, 

Lf:7^/^5 85rfi, %<n7 j ;U9 5 8 ±\zffiML 

tznm-zfemmm^xmtit z> z. t xm& 

[0 0 8 9] 7 4J\s9 5 0 b¥f$(4, 13 210:^^^-51 

5ic3-5?5w h»«t o te£R.Kmw-hmi&£titz^ 

4H^5 5 a ir«t 9BBS$^fcSNftX/^«EAffl!S5 5 

t , ±ft4t^^ 5 6 a 11 «t 9 mS$n/c#«#^OfLffiii 
S§5 6i, 4-fffix., «-#M^^j)ftAii8S 5 5R^ft^f 
^»St±Sii^ 5 6 li» ^WRBM 5 7 LX&7 4 >^9 5 
8lC*JJt-5«t*lRlXO { «t*l*llcafeA/-C-Ell$tfC^5. 
[0090] *7t, Hig 57 w*fi"*5j:t>*rtf|5<D»Hr 
l±. (AlrOi) ^liioTffM$tt7cft(*:» 

S^SSlltbJx, tef*Jb'.-li, 6# (Pt) ^coft^Jlfid; 
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[oo9i] &&. ettBE*&a»ii: Lni, *y^A 

(K) , f-hy^A (Na) , V^^J* (Li) , ir-> 
?A (Cs) , A-fc'v??A (Rb) <D£of£T/l'jJV4k 
Ji, (Ba) „ *yU->->A (Ca) , ^l-0V 

^^M. (Sr) <D£?t£TjU$y ±M&m, 

(La) , ^ h (Y) ©±9ft*±S, fc-fcl* 

(Ce) , ft (Sn) <D X 0 3 

[0 0 9 2] Sfe, £?SL<f4, #A-v">A (Ca) i 10 

0 \><< *>i\Mfa<r>?&^T >\s% y ^mxnT^D y ±m 
sp*># y (k) , y (Li) , -t-yy 

M. (Cs) , lV\f'y^K (Rb) , /<!)^A (Ba) , 
^hn^^r^A ( S r ) ttt'&m^Zk&^a 
[0 0 9 3] Z<D£. 0\zM$L£fttz.7 5 0 b T* 

jtaiiiSS5 6<7>l«(C#W(#*#Sftft (H2^PPa) , ffi 

T % Mi5 7ldfii§£tl7c$[^f4, MS 5 7 (7^ 20 

ol^|±M?rft5:^i<lx.SK7^/^ 5 8 
[0 0 9 4] 7 5 0 bfi^ft^ c f , i^)NO 

^(ommm^m^^t^. 7 << 5 0 \>\im. 
ti&tt$m#?> (D^mitam^ *t # t-t own lt 30 

NOx^r^-ft:^* (no.) ^-KlbS^ (no) cd 

J^*ixT^5*«SfiSc^ (CO, HC) 
ftEStusm-ti (N2) K^t-t-5#»^k 

[0095] LfrLtetfb. ^mmmmACTji-t^mm 
(co, ho <omtmmit^X'fc 

5. 

[0 0 9 6] &oT, 5 0 J; 9 ±fifE{ffl© 

(hc) ^f£ffi? :^iaot7^^ 5 o bimmz 
tiTi^rNOx^jlTc • tkttiZi&M&itX^Zo ft, # 
StiiK^«^8S*ni±*j^-*:S)Sjc»jayjPSgg6 0 lei 

[0097] t^t, aTcffjassnsitt 6 o^^xtmrn so 
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1-5. m5i.Mmmm6 oit. m7c%\mn#6 1, as 

M^SS 6 2 . 6 4 . JgUE-fe yf6 3, 

xmrnmomMt 5 o±sfc«iji«sgi- 

SMjgucvft. dilay^-^ 5 OICjjfttliA 

tr SMS # * © ^Jjfi Jt ^ g ff^Bjt 1 4 5 <fc 9 , jItc^J 

[0098] mjtmmuft 6 1 n, sm&ks 1 8 

Jq#6 1 (ci9<iiSfg*ffML-C^5„ JKBESMW-'^y 6 
4(4, il5E^J«^S#6 2CD^SfS^4 5 l-SSB$ix, jBtc?PJ 
fit^S§ 6 2 1*1 WW Zffi MBS. Lt^5, *8JE-fe 

So SR«jiWr#6 6tt. il7C^Jttl&if&6 2i*l<D]±;0lcS 
-t<OiS5cSijet*&!S6 2rt^tO«S^«6JP 

[0099] -<d& oicmtistLtcmTcfimtomSie ot 

(4, ^^^^6 ?)^P±tiJ LTc^^ffia^l/^vy 6 
4ICTR)f^J±lCitftL, iS7C»J«»!S6 2^iiLTil 

ft "9 , i!7C#Jtt*S?g 6 2 rt©«S^fiS7C»JSyjq# 6 1 
MZtitzBM (Jljcffl) 14, ?-t"yA7^'i5b 

5 0l:iXf5. L/c?)SoT, MJfi3W<-^5 0lC 
(4, ^*«S^7)5{g<, *fc5|5«*^fc*Rft*# (H 

5 0 bl£RjK3tL-C^fcNOx0>lS7C • Ktil^iJEifi^n 

5: t tft5„ 

[oioo] ^v^r, sij^ic-ov^Ttaw-rSo ^jp* 

(4, Mjjfa&'<X3 H~£-oXK\,^m$x£tltzROM 
(y — KtV!)^*!)) 32, RAM (7>^AT^-tr 

^^^ey) 33, cpu cp'kmmmm) 34, 

h 3 0 (ECU) t?*)5 0 

[0101] A^^K- h 3 5ici4, lEtfetltyf 
©tti^m^-rote, o©g§iA^.4?r^ai 

■fZ&ffi± >-*)■ 4 1 , ^7>^->-ir7Ma©|ilitS: 
4$»-f5^ yv^^irv-y-4 2, ^iiSrliJ^-ra^iiir 
3Sf*s»£LfcA/D£«g3 7S:#l,-C» X»4 
IgA*$tlT^5. ttJ^)^- h 3 6IC(4, M)^ 

i-5Ss»iHiif§ 38^ Lx&Mm%i# 3 , a5E»]flyjn# 

6 1, ix h^#S»fflW7^f ax-? 14, EG 
R#2 6, ftir'^gc^nri/^o 

[0 10 2] *7t, ROM 3 2l'(4, ^ffiKSWSJPr 

»^y7 F *A««-K*(i»rt;L-C[Eflk$*tT^S. *7c, 



(11) 

*if«rrt«S«Biwate)aSi:UTSEaUTl^. CPU 
3 4li, RAM3 3±.iCa&&£tltz&m-t^-*)-<DtiiJjia 

^•*3j;t>'ROM3 2 ±izmm^titi^m^ y^m^ms. 

&mmfflis%&mU(»mt)#- h 3 6 &it-vxtti&-rz> 
mmizmiju G-mmmzm^wmtx^z,, 

[0103] tzt XL»4\ C P U 3 4 f4, ttjtta W<— * 
5 0T«»-R»te>Hfc3aHtfcir^ (A/F-feV-^) 4 10 
7 WttJ^f^-^ fj^-f/l'* 5 0b tCjfcft,j£ti#^#;*.W 
£$*tb&^ttiU 7 4/u# 5 0 b<0±»i£tJ«tIJ ? T*(c:^ 
rtP>ttfc#^^SS-fe^-^4 8 a £41)* 4 8 b^tUTj 
ft*j&»67<f/u* 5 0 b»jaiES:tltU-t*5. CP 

u 3 4 14, 3 , jSTEsysam* 6 1 , * o y h 

/U# 1 3 , EGR#2 6 »BSK8#« 4 fc ASS? 
-TSr i: Id J; 9 7 4>v$ 5 0 b(cfeftiMH*^#*w£ 

[0 10 4] kZZX\ ±.siLtz7 4/^? 5 0 bt* 
5feW^*S»lcti$iP^L/c4?^#^^^' : t 3 !--a*tt^ 20 
fiKUKfttt (SOx) £tNOx[5]1il-»-f 3„ 4 

[0 10 5] 41\ 7^/1"$' 5 0 b(CjjftHiAtf#M^^ 
(P t) ±KM«"**Wge*0 2 ^o/xl40 2 " <^ 

t-#*lt^-5 0 r©fc»#ft#**0>«tf$iMfcft (s 

Ox) 14, SSHftft (NOx) i|5]«tcLT6£ (P 

t) ±-e^{t:£tuso3~ j ^so,~ ft<5 0 

[0 10 6] »^ r<7)4^$tlfcS.O» >SO 30 

4 "(4, (pt) ±T?$e ) k:iwb*4x«(Eii'f (s 
o, 2 ") tt£<o, mt^ytJ* (Bao) tts^L*a« 

4ir^y (so/") »4B#F B lwSil t V v J±<< Hr> 
(B a" ) t&&VXlk¥mc$:feLt-fkmt& (B a S 
O,) t^-5o 

[0 10 7] ~0)£j[z.LXSOxi$mM£nZ>b^Z- 

RJ£ (BaSOO (4g B B B ^fe^^L^< ifcft^tt 
l-££LTl*T#«?Ul^fcK-C*>5. 'O/cfeNOx 40 

S-frfctLTfc. -l.!»«$nfcSOxli^Stcacffi$ 
H5ri4<, (BaSO.) t LxWmZft 

So 

[0108] fifcggik (BaSO.) (nwrn^fim^zte 

z t no x omtktinm^5-xz z>mt'< V 7^ (b 

aO) rofttt-f Sot, 5 0 biCfc 

4t#57^^Bttii5. mmm<m (no 

x) »RiSitlSTt5Ii: £&S 0 BP*>> NOx5r« 50 
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[0 10 9] 7^/^5 0 b©SOxSS@S© 

5. 5 0 McSfcjKSixfcS 

Ox £J&(ii£-ti:5IC{4, 7 -f /u* 5 0 b <£>fig£N O x 
il7cB#J: "9 f>Kfi (#Jx.l46 0 0-7 0 Ot) 
-»t\ Wtit£tlX^t>mSk'<l)7J* (BaSO.) ^SO» 
'RXfSOi'lcBftffit&o 7^yu^50bl- 

so,) <omttM\z&'o£.f$.£1ntLSO*~ J $>so,~$:. 

m%n**<»mitikm mo Rv-mt&im (coi 
i-«tttiitfS^^^ <t *(c^ro^{^(7? s o 2 " $ 

[Olio] L^L&tfSib, ±a!LfcJ:5(-, #H15£<0 
^TT^^^f^tbT ^ 5 it * , SW( ro^Jt <b# 

fittest V^tHl-ifoS (Hx.tf, A/F=2 5~4 

0) o 

[0111 ] -^:t'7^H 5 0 b«SOxtS[filI?r 

gr#2 6©M££IBHM"3- k\c&^xm$eMfo<v£ 

JfcJt&f&JffllU 7^/^ 5 0 b\cmh&tfW%.tfX<D£ 
IB 1 »^f5£^«SJt (0U*tf, A/F=2 0~2 5) (c* 

-c*/h$ < -rso * lt, m^^^mtt^m 1 »FjT;t 

■tsrtiaoT, i3i:^tJ;9lc, 7^/^5 0b 

ic atixiitf s^tc # * jt *• ra^w t-, as jr $ s 

14!) y^m\tXhhWi2(Dfft1£Qmft>t-th£oU'® 
L, Sfc, 7^M5 0bOiaSlr, Biiig^tbfcSOx 
*sa5c • «CtiJ$^ J.o, 5 0 bcD&toHEii 

*4x*^gf^i&« (^'Jx{4*, 6 0 0°C~7 0 0°C) (Iffiij 

[0112] *Hl£ro^SHc«6rt«SttlBaroS^^liSg 

T'fcott,, #jH3!f^©30IBJt*siW^WU:»2«O0f3eS 

*SJti:*Sr tt-4oT, @3lc^-rj: 5 

5 0 b icKJK^ttfcS Ox 71^55^^ «fl-il7E • 

tiztztb, 7.^-7 <Dm^nn\^^7 ^ 5 0 b 

^SOx^SA^0«^-y:Sdt^ttl*So 
[0 113] Sfc, ffiffl#ffl«ro^«SH:i4 s /J^<*5i: 
7-i)V7 5 0 bC0?aS(4±#1-5/cft!), 7^fyi-^5 0b 

icsKt^iitf sm^" ^ «5 S *»tfc icSlft^ it 4 it 

(4 'J y T^mVc tTZ>t. 7<fH50b CD^J^Tjiig^iJ 
l-±#L, 7^;^5 0 bW^Mk^ffiit^-tirSlS^fcS 
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-sriHioT, 7 4*9 5 0 b<7>?£S£, SOxtl 

^h^mw.ff^^-h'o , no, 74*9 5 0 bco&Mb 
^50 boogitznui-zz. t^ta*5o 

[0 114] £fc, ft«](cB^Sro^l:b^$iJ®1-5r 

£ fi <fc ot#M^ro$ltt^I 1 oj^/S^Stk t 

A/F = 25-40) iCfeSt Z^timifxqUC&MZ 

b^sox <fc >o m^icmrn z -it 3 - 1 ^tu* 

[0 115] £fc, **J£^*J(C«5rtB11P*1Wgm 

iiKkggti&^T, w^m^WAtttift 2 <75 

B^sEtkiiftW-r -5 /c * co#mas&^»^s?jp it. 

P^AtfjUfT^tK 7 4*9 5 0 bcait^, SOxSS 20 
/5>b<7)0«^fig<t&57£g (tfijxli, 6 0 0°C) KIT 

<ot#(iS»^**n$tL, 5 0 b <ry£itm%M 

zft&um mx.\i. 7oo°o £j.±.ttez>^m\$i(»io 

Zb$lt&Mmui$tk±£tiZ> (#]xli, 9?>fiO<7)IsJn 

[0 1 16] »«0;W*ut£;ft3<!:, W%U^<D^.m 
J£#A# < ft <9 , 7^f/^50b wraSiiftii^iST-t 

<t 5 imtmmn t mnfr± tzm m-r rticiot 30 

7-f^?50 b IrSO x&mfrb\B\W.£-&Z>k bi>\C7 
4*9 5 0 boy-ZitZnU-f&Z. tfrft&Zo 
[0 117] £/c, m5lZ7r;-tk£;<0 , 7-f/^5 0b 

ii^A^5#N*,#^<7>l:^#^ts mw^Mi ± 5 7 ^ 

^ 5 0 b <7)?U£±#*fiilK teZtztb, MWWXHDf% 

[0 118] ifc, *Hl£w^Sg(c«Srt«S«B8o#!Et 
*Hk1£BHJ;*U£, il7c^JgsAP^E6 0(cJ;6#miiS§ . 
^(DM^JDIiPa^WtCtf^^ttSfc^, Ej3H^-fJ: 40 
5 li, 7-f^50b fcffift&tf#S&#*«£«&tt:filB] 

y^£Stk»tll^;tf* £ y ->Mtwiim#*^£Z 
117-f/i^ 5 0 btcitA-TSr tfcfcSfctt, EI4H* 
-f i:fc<9, 5 Obl:Ii^f:ae?«W 

10119] US, *^<0^.lc#.SrtMBfl(0#m# 

{kisgii&^-m, mtmft^&^'x. mm&tizmz 
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b*W£ LTtl^„ 

[0120] *ni&<DMM\c&zftm&m<DW%mtm 

gll&I^TH, ttj£s W<— ^ 5 0rtHi£fi-f 6NOx 
[0121] Cl©4§£\ NOx»l©jgiflI©^l 

Bit \cMffli- z> z t t i> 1t fc> r. <d n o x mm. 

[0122] m 2 <dmm<dbm) *3gwi-«5 
[0123] @6it *nm<Dmm\z.&z>ftmmm<Diz 

Slc#-5rt«M 1 tt, SWt3R«)tt*3 50rt 
|Cio^T7^ ^^ 5 0 b©±*«IC»ftj*{k«jK5 0 a 

SriixLT^5„ ^wtewtSfiJcti, ±5iL7t^l (O^JSco 
BMtmmX'foZo 

[0124] *H*o«ll|cj:tttf. ttHE3^/<-* 5 
o^sKAi-SS^^^froNO xifcii*M^ (c 

O, HC) *s^^ttt«l5 0 a [CioT^kSfcfiil 

0 b©ifig5->W7^;^ 5 0 b*ft:-CiaSLfc»3'«fc 
t) ti^— fbStt&r. Sot, 7^H5 0b 

[0 1 2 5] fas, mm=> 5 ortn*j^-c, 7^- - 

5 0 b SrW$TieS LfcB#»7 -f H50b roSS 
^ffiSria 7 II, #fv#{bW£ 50a^7^/l/n0b© 
±fiftliit?iJliKS ^ /l/^5 0b ©fil^Sr 

la 8 ii^-f. 

[0 12 6] *Hlfi©^lilC«5^#fkttJ«5 
[0127] r CD^-g-, 7 5 0 b W^H#I1^W 

0 b <7) s O x e> <7)HHS 5r i t) ^-Mlifr 9ii^ 

[0 12 8] 7-f/^50 b W±»TdPl|!l|S:S^tL5im 
^ktt«E5 Oai L-Cli, mtf&t&^MMTcMNO x 

[0 12 9] (l3©*IOfl) &II, 

moyfm\z^^xvamir^ 0 
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[0130] 0 9ti. *mmmm^&z>ftmmm&& 

5 0 2 9 Tiii£i©ilf 1 9 iz.fflkm&=> 5 9 

V/<-^ 5 9 <DTffi.m<Dffi%<g 1 9 (Cli^m^'^fiS-fe 

ffeoWfiJcfi. ±i£UfcS*2©ISiifcO^«g£I^T*&5. 
[0 13 1] #^^fie-feVb-6 7RV&fot£-ky9- 10 

6 8<ott}^<s^-t>. mi <DmM<w&mictstf i> 

f-cDm^<f^-il^«(-A^^- h 3 5^^L, ECU 3 

7©[liMfA^CPU3 4tC±oTK{tttfflE5 
9 a (DiE.mtiWtilZtlZo *7t, IMfcttlfc 5 

9 2 9T^©SWl#*<o£mii^ttir>'-tf-6 8(c2 

[0 13 2] *HJfirojg«llc«5rtMia»B8»#Sc^l:S 
g(Cfc^T. »<bttjK=i>v<-*5 9 ttttlfca 

5 0 2 9 tTitfflUfciaff^ix-ci/^it*. ftttttH l <v 20 

mm 5 9a <7)?£gl2, 7^^50b »i&g<t 9 {&< ft 
(0!lx.li\ 7^/U^5 0b(?)iSSASfi3 0 0t 
|fefctt&5 9 bfi^j2 5 O'Cift-oTV^) . 
[0 13 3] -e:t\ 7^/^5 0 b?rSOx«SA^ 

fbMIt 5 9©SSMMf^j:otf, #M # * £ 
*SJt#MfcWfcJIS 2 ©agfcjfc t ft 5 j; 5 ia^J^D^S 

6 0fc<fc3«*^n£f&Jfl?1--5„ 30 

[0 13 4] ^Htto»lB(c«2rt«»IH<ott««9Kl:S 
Mtc2tU2\ SKbMttES 9 a <DW%.mtmtH)^^fz 

m^. 74)^9 5 o bosox^siiim^mTtofLS^ 

«), S O x «S0fl;#^f 4f5*«5)iJ ! WI 

[oi3 5] ztz, mitmm5 9 a £©t±fijf K#rs£ 

[0136] Z<D£ 'r> t£Mffl\z£ 9 , #Utm&S 9 a £ 
[0 13 7] *^SS(75^flglCff^rtSffiP*1^#m 

K J: 9 , ftfcttMEa 5 9 2 9 T»»:>#M;*/* 

a>£*SItJ&<BfJ££«&Jt <fc 9 iJ yf-tftS^lBgtt^fcSi: 

[0138] fcSWPfc: J: 9 . gKkttiSE^ 

* 5 9 lcrtK**tfclMfc«5«E©#«»fl:SI>3a«ftTLfc 50 
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[0 13 9] Sfc, *HJS©S^(a¥-5«1SM»#^ 

[oi4o] St, ^isik(o»tt(cffi2A«Mtno#« 
wiriciorft^tirtat^. 

[0 14 1] (i4©H»il) #3693 fc« 5 

[0142] @ 1 o (2, *HlfiroJK1il(iff 5rt«S*§8*5 

5 0 2 9 TMffl, JLoBKkttlfta 5 9 2 9 ± 

-5, -tcoteroffifigfi, ±j£Lfct5 3»ISlfe©}g«ii:|^« 
T'<fc5„ 

[0 14 3] ~ 6 9(2Z.^3iT-/K>7 = 
7 0£ZLfc3g*«E*H«#7 1*tfL-C*5»K SBM? 1 
9Sr^LT»^tt!JSE3 5 9 l^aSrttl&i-S. 

4 fc . ~ iifc^W^gS 6 9 2 6 C P U 3 
4lc2oT$iJ^$tl6„ 

[0 14 4] *HJ£off^{^Srt^©#m#^g 
l'2ti(2\ 0iJxl2, 7-f/P^5 0 b^SOxftSlelffiSr 
(Eii-r 5fc*!)JCJ15c*l«aiPafi* 6 0 IC2 5#MiiS§-<75 

«K«s^«)syjp«:#»ictTofc»^-, m.m=> 5 

0 2 9 TSlE«)S^^^ , t , ro5l5*R^SrK{k:tt!jaE3 

St^tb^^K (O z ) *s^FJEi-5jJ«, l:(D0 2 »^S5) 
«r^ft«»§S« 6 9 \c 2 9 ^M^t^-TS r. t T*« 3 ^ 

[0145] oi 9 . 7^/^50b |CflEA1~S#5KXf 

^»^jt^29 y y^t-rszir^tetftifc*. 

7^/1^5 0 b<7)SOx^SA^(0|Hltl?r«tl^6<]lrfT9 
£#t*S-t3 r il^2 9»{ttt«E5 9 a lc»fcAi-5#m# 

[0146] (SB 5 *36WIC^5 

[0147] *nito»ffiji*iir^Ttt, ftmmm 1 

5 e g r a m z m x $ * fc «^ tt«t«>*4**«ft» I- 
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if* LX e- ? [CM U m^rt(C#t^$^5 E G R U 

/iotiof 4i«]$li5f l ©llh m<D%± 

ti-5 E G R 2 (D^t «rSKftic€ljft 

<r>mmmm Ltzm i <r>mmmm\z.&z>p\®m.m 1 1 

|H|«T*>5. 10 
[0 14 8] Hi Hi, *R?©^^*icEPLT#ibn 
tzifyyx-h*), MtitMft \CtS ft 5 EGR$ 

[0 14 9] r COH 1 1 frbi)t>fr?>£o\C^ 7.*:— 9 
<£>3l£i:te* E G R mm 4 0 %~ 5 0 %tf>FalT* t°- ^ (C 

iu EGR$5 5%«±«)aam ^fji: 

A/Jf%£L&V^f§U:&$ a Lf:#ot, EGRI55 
%J£1±, ff*L<liEGR$6 5 %W±<Dffi^T*#l53I 

ot45EGR$IJ, EGR#7|:EGR^-72 7f 
(CT^iPl-^^ tic J; "5<£T$-fr5r ir^pjfg-c*fc-5„ 
[0 15 0] tr-5^'\ EGRf 6 5 %£JLhT?©iHtoT? 

IdWBHttJAi^ egr$4 0 %*W<z>£*fc-eii, 

mi*. egr$4-o%-5 o%<Dm$mmz$t-^x+ft 
[oi5i] Lfc^oT, *m&<Dmmcmz>\Hm®.M 

TfiE G Rf^6 5 %«±lcH3f L-C*MHiI*K&fTV\ 

EGRf^4 0 C^Mgfe^^T 

[0 15 2] *mm<»Bmic{£z>fymmmi 

T'li, x*-?<D%±m&t°— PlcMirZ, EG Rm 4 0 
%~ 5 0 %T* ©ilte SrJSit 5 J: o IC N ^rXfy 40 

[0153] r*k *Hig(D^(Cfe^T, H 1 tf>«S«L 
R)l?fiSjftK£ li±fSL/c^E G Rft'IS^lxSigE 

GR*T"^m$tLSS«E^T*fc-5 0 
[0 15 4] ±fe!c»7<L/i^fti-^t3*>EGR 

moy&ft-m&mit, h<^xh-mxh<o, twii 
<D^mu^^r>xm^mit-tii><Dxh^ 0 in, * 50 
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©&ffl4#tt-rft*?*> tit. rtftfll 

[0 15 5] iSfetc, *HJ6©Jg«U^5rtJ«S«§iroS^ 

[0156] Ji3zi! Lfcct 0 4<Sfi«Ste-ettjjR«iias*s<& 

[0 15 7] -trofcfc. rt«StttH 1 ^ffi^ffifilteSrfTo 
y h^#l 3*fcli/*J«t05EGR#2 6 0)BR£«r<HtP 
5 0 blc&ft&tf^Mtf^WS^fcSr, RjKStifcSO 

5 0 b ®jg$ftfcSOx#S7C • 

*U Ro, 7 4>\s$ 5 0 b©&Mt#{£jl£;}x&^E)T£fi 
f <tt5r ti;ioT7^^ 5 o blrSOxtfi 1 ?) 

[0158] Sfc, rt^ffl 1 JiMSfcffiiHfc&tTo-O* 
y hA-# 1 3*fcf4/*J«tO«EGR#2 6©MSS: 

/U*5 0 btCftfcHiA^^^^^^tt^^ffi^n?)^ 
* - ^ w4^rFS*co±PS £ & 3 $ 1 © £*&tt; «t -f -So 

MTiMmmW. 6 o ic J; o-cftWffi 5 o J; 

^^5 0b lc»Eii;j&tf#«[^^ro^*8]tSr^2(?>Bff^ 

[0 15 9] Sfc, rt«S«B8l ASSSA#»ite«rtToT^ 

^1 (Dmm^mt mm^., ft^t-, xDyF/^n 

4 fctt/is itfE GR#- 2 6 OBBg SrffiiJ»-r 5 r. t ic «fc 
o ■C*8*^rt©52*tt:Sr«» L, 7^/u^50b [zMti 

^Jo^g6 0l:J;otttl3y/<-^5 0 «fc <0 ±.$LW\<D 

5 0 b[cfafr,&mm#x<D£Mi£$:ffl!Kmzn2 

<Dffife£mutt-fZ£oMW-fZk t>{c, 5 0 

b <Drfi^£FJT£SJtl'7feffi1-5 r t ic J; 19 7 5 0 
bSrSOxj^*A»?>|Eia$-ti:5i: Lttli\ 

[0160] *nmmm\z&zftMMm<»ffi%mm 
mztui , aEK«i-iE i:rtefi«s«it iift«s«tt^j* 

^50 b^sox^iii^iiis^ts: toasts. 

[0161] w. 012 \c*nm<DMMimz\hmmm 
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-To 

[0162] 012 <£ 9 7-f;^50b ©it 

£t&&**n < s o x <b mm £-£3 Z. t 
[0163] sfc, ±»Lfc3n frbm4<r>nmmm 

»mtLXi>&\<\ io 

[0 16 4] 

ooNOx«I$-SOxSS^f,lfil«$*^ri^ili* 
10165] St NOxttl^T^Jralz-h?^ 

£fc«5A1-3 r t [C J; o •C#ft«f 0>«**fr?-a J iMs 

oon o x s o x &mfrh mm £ * 5 r t ism* 

[0 1 ] *3tm<Dm 1 wHJ6ro^li{c«5rtJ8M»ig&u5 

[0 2] '**r <<*=>. is— Y7 4^9 <r>ftWMT&.*Wftir 
5fcJ6tf>0„ 

[0 3] *IWiailKnn^WK»»S:®!iPL*ii*a)#* 30 
M^l-Sxtti s o x *©BB<RSr*-f y* 

[0 4] jRsojgjp^ra^wiitTfcnTv^tt^^x 

[05] ^^^(D^t^O^PicJ;^/^^*^ 

[06] i2 <nmmmm^&z> \HmmmRn^mmm 
[07] u- yy j <D±.mm\z-W%&\t 

ttft&£B Lfc4§^<7V °X 4*=l V- yy j/\s?<DM& 40 
[0 8] ^r^^u- h7-f/^*#tt:T'ElLfc» 

[0 9 ] «3<o%lfeo0tfi{^tt«AMM«HAtf 

raw#m?%fi:gmwms&«/i)c0„ 
[0io] mAnnmmmictertzftMmmRrffom 

[0ii] 7^-7fl)i£iiEGR¥iwtar»& 

$t^*7 7 B 50 
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[0i2i s o x mnmmttii ?zt ^m^mmm 
<D&&&t$&7Fi-yy y„ 

1 fHmmm 

la ^ y S$ ~/\ y h 

2 fcffi 
3 

4 3*71/-/!/ 

5 fc$Kfc£ff 

6 mm*'-/? 
6 a y-y 

9 »R%m 

10 iT^-t*?^^ 

l 2 pjfcfua-irvf- 

13 *d 5/ 

1 4 T^^^-i-^ 

1 5 — -V — v-r 

15a =i *y?\s-yyr/^Wyif 

15b 9 — \f^"^t?~S^# 

16 ^9-?-y 

1 8 

1 8 a h 

1 9 ^mir 

20 EGRgI 

2 5 EGRilSg 

26 E GR# 

27 EGR^-7 

2 8 EGRgl»Sft»I 

3 0 mT-ftiWani/h 

3 1 

3 5 Afitf—h 

3 6 a*^— K 

3 7 A/D3EJfc3S 

3 8 SE»)@Sg 

4 0 T^-feyu^^/U 
4 1 fcflff-tVIJ- 

42 ty^tfa-tv-f 
4 3 

4 4a ®Slia-fe Vfy 
4 4b «ft£tfi-fe Vf- 
4 5 i77d ^ — ^ 
4 6 SRSUHri'D- 

4 7 ^Jt-fe 
48 a 

48 b ^^fig-feV-^ 
■5 0 1&t&=>>s<—f 

5 0 a W«#{ttt*SEttJSE 

50b /-^x-Y U— h y 4)^9 
5 1 y— 



5 5 #^#*»ftAi§itg 
5 5a t£ 

5 6 xmmm& 

5 6a t£ 
5 7 US 
5 8 7 

5 9 ®tffc«2j£=i>v<— * 

5 9a SSfcftMI 

6 0 iS5EfflayjP^S 

6 1 m7tmma# 
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6 2 
6-3 

6 4 ^JEi&J^l-'Vuy 
6 6 

6 7 fta^aft-b^ 

6 8 ^mitt^-v- 

6 9 -*2ftfft»JHl 

7 0 ~^T— JK^T" 

7 i -^^«»s*iss# 
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[113] 




[mi o] 

[09] 




(18) 



#12003-286878 




7ny h^<— i/<DWt% 

(51) Int. CI. 7 FI (##) 

F 0 1 N 3/02 F 0 1 N 3/02 3 2 1 D 3 G 3 0 1 . 

3 2 1 H 

3/08 3/08 A 

G 

3/10 3/10 A 

3/18 3/18 E 

3/20 3/20 E 

3/22 3 0 1 3/22 3 0 1 M 

3/24 3/24 R 

S 

3/28 3 0 1 3/28 3 0 1 C 

3 0 1 D 

F 0 2 D 21/08 3 0 1 F 0 2 D 21/08 3 0 1 A 

3 0 1 F 
3 0 1 H 

41/38 41/38 B 

C 
D 

41/40 41/40 F 

43/00 3 0 1 43/00 3 0 1 K 

3 0 1 N 
3 0 1 T 

F02M 25/07 5 7 0 F 0 2 M 25/07 5 7 0 J 

(72)«9i# tK (72)$BW# mm 
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F ^ — 3G062 


AA01 


BA04 


BA05 


BA06 BA07 




CA06 


DA02 


ED08 


ED09 FA05 




GA01 


GA02 


GA08 


GA09 GA12 




GA17 


GA25 






3G084 


AA01 


BA04 


BA09 


BA13 BA15 




BA20 


BA24 


BA25 


CA03 DA 10 




DA19 


EA07 


EA11 


EB06 EB08 




EB16 


FAOO 


FA02 


FA05 FA07 




FA11 


FA20 


FA26 


FA27 FA38 


3G090 


AA03 


BA01 


DA09 


DA10 DA12 




DA18 


DA19 


DA20 


EA02 EA05 




EA06 


EA07 






3G091 


AA02 


AA10 


AA11 


AA18 AA28 




AB02 


AB06 


AB13 


BAOO BA04 




BA11 


BAH 


BA15 


BA19 BA33 




CA13 


CA18 


CA22 


CB02 CB03 




CB07 


CB08 


DA01 


DA02 DB10 




EAOO 


EA01 


EA03 


EA05 EA06 




EA07 


EA15 


EA17 


EA31 EA34 




EA39 


FB02 


FB03 


FB10 FB11 




FB12 


FC02 


FC07 


FC08 GA06 




GA18 


GA20 


GB01X GB02W 



GB03W GB04W GB05W GB06W 
GB10X GB16X HA09 HAH 
HA15 HA16 HA36 HA37 HA42 
I1B05 HB06 



3G092 AA02 AA06 AA17 AA18 AB03 
BA07 BB05 BB06 BB14 DC09 
DCH DC15 DC16 DE03S 
DE09S DEI IS DF09 EA05 
EA11 EC03 EC08 FA17 FA18 
FA20 GA05 HA01Z HA04Z 
HA05Z HA11Z HB03Z HD01Z 
IID02Z HD05Z HE03Z HF21Z 

3G301 HA02 HA04 HA11 HA13 JA24 
JA25 JA29 JA33 KA08 LA08 
LB06 LB 11 LC02 MA01 MA 19 
MA22 MA23 MA25 NA07 NC02 
ND04 NE13 PA01Z PA07Z 
PA10Z PA17Z PB08Z PD02Z 
PD11Z PD12Z PD15A PE03Z 
PF01Z 



